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ENVIRONMENTAL  RADIATION  PROTEC¬ 
TION  FOR  NUCLEAR  POWER  OPERATIONS 

Proposed  Standards 

Reorganization  Plan  No.  3,  which  be¬ 
came  effective  on  December  2,  1970, 
transferred  to  the  Administrator  of  the 
Environmental  Protection  Agency  the 
functions  of  the  former  Atomic  Energy 
Commission  to  establish  .  .  generally 
applicable  environmental  standards  for 
the  protection  of  the  general  environ¬ 
ment  from  radioactive  material.”  The 
Plan  defined  these  standards  as  ‘‘limits 
on  radiation  exposures  or  levels,  or  con¬ 
centrations  or  quantities  of  radioactive 
material  outside  the  boundaries  of  loca¬ 
tions  under  the  control  of  persons  pos¬ 
sessing  or  using  radioactive  material” 
On  May  10,  1974,  the  Agency  published 
an  advance  notice  of  its  intent  to  propose 
standards  under  this  authority  for  the 
uranltun  fuel  cycle  and  Invited  public 
participation  in  the  formulation  of  this 
proposed  rule. 

The  Agency  has  reviewed  and  con¬ 
sidered  the  comments  received  in  re¬ 
sponse  to  that  notice  and  proposes 
herein  environmental  radiation  stand¬ 
ards  which  would  assure  protection  of 
the  general  public  from  unnecessary 
radiation  exposures  and  radioactive  ma¬ 
terials  in  the  general  environment  re¬ 
sulting  from  the  normal  operations  of 
facilities  comprising  the  uranium  fuel 
cycle.  Nuclear  power  generation  based  on 
recycled  plutonium  or  on  thorium  is  ex¬ 
cluded  from  these  standards  because 
sufficient  operating  data  and  experience 
concerning  fu^  cycles  utilizing  these 
fuels  are  not  yet  available.  Before  any  of 
these  developing  technologies  becomes 
of  potential  significance  to  public  health 
the  need  for  additional  generally  ai^ll- 
cable  standards  will  be  considered. 

The  environmental  radiation  stand¬ 
ards  prop>osed  in  this  notice  supplement 
existing  Federal  Radiation  Protection 
Guideline  limiting  maximum  exposure  of 
the  general  public  [FR  Docs.  60-4539 
and  61-94021  by  providing  more  explicit 
public  health  and  environmental  protec¬ 
tion  from  potential  effects  of  radioactive 
effluents  from  the  uranium  fuel  cycle 
during  normal  operation.  Numerically 
the  proposed  standards  are  below  cur¬ 
rent  Federal  Radiation  Protection 
Guides.  The  Agency  is  not,  at  this  time, 
proposing  revisions  in  existing  Federal 
Radiation  Protection  Guidance  for  the 
general  public  because  of  its  belief  that  a 
detailed  examination  of  each  major  ac¬ 
tivity  contributing  to  public  radiation  ex¬ 
posure  is  required  before  revision  of  this 
general  guidance  should  be  considered. 
Existing  Federal  Radiation  Protection 
Guidance  for  workers  in  the  fuel  cycle 
is  also  not  affected  by  these  proposed 
standards.  In  addition,  since  these 
standards  are  proposed  under  authority 
derived  from  the  Atomic  Energy  Act  of 
1954,  as  amended,  they  do  not  apply  to 


radioactive  materials  and  exposures  in 
the  general  environment  that  are  the 
result  of  effluents  from  mining  operations 
because  that  Act  does  not  provide  au¬ 
thority  over  such  effluents.  Finally,  since 
there  are  no  planned  releases  from  exist¬ 
ing  radioactive  waste  disposal  sites  and 
these  sites  primarily  serve  sources  of 
waste  other  than  uranium  fuel  cycle 
operations,  these  standards  do  not  apply 
to  such  sites.  The  Agency  has  each  of 
these  areas  of  concern  under  continuing 
study. 

It  is  the  intent  of  the  Agency  to  main¬ 
tain  a  continuing  review  of  the  appropri¬ 
ateness  of  these  environmental  radiation 
standards  and  to  formally  review  them  at 
least  every  five  years,  and  to  revise  them, 
if  necessary,  on  the  basis  of  information 
that  develops  in  the  interval. 

Interagency  relationships.  Reorganiza¬ 
tion  Plan  No.  3  transferred  to  the  En- 
vii'onmental  Protection  Agency  (FPA) 
the  broad  guidance  responsibilities  of  the 
former  Federal  Radiation  Council  and 
also  transferred  from  the  former  Atomic 
Energy  Commission  (AEC)  the  more  ex¬ 
plicit  responsibility  to  establish  generally 
applicable  radiation  standards  for  the 
environment.  However,  the  responsibility 
for  the  implementation  and  enforcement 
of  both  this  guidance  and  these  stand¬ 
ards  lies,  in  most  cases,  in  agencies  other 
than  EPA  as  a  part  of  their  normal  reg¬ 
ulatory  functions.  For  nuclear  power  op¬ 
erations,  this  responsibility,  which  had 
been  vested  in  the  AEC,  is  now  vested  in 
the  Nuclear  Regulatory  Commission 
(NRC),  which  will  exercise  the  respon¬ 
sibility  for  implementation  of  these  gen¬ 
erally  applicable  standards  through  the 
issuance  and  enforcement  of  regulations, 
regulatory  guides,  licenses,  and  other 
requirements  for  individual  facilities. 

Basic  considerations.  The  Agency  has 
concluded  that  environmental  radiation 
standards  for  nuclear  power  Industry 
operations  should  include  consideration 
of :  1)  the  total  radiation  dose  to  popula¬ 
tions,  2)  the  maximum  dose  to  individ¬ 
uals,  3)  the  risk  of  health  effects  attrib¬ 
utable  to  these  doses,  including  the  fu¬ 
ture  risks  arising  from  the  release  of 
long-lived  radionuclides  to  the  environ¬ 
ment,  and  4)  the  effectiveness  and  costs 
of  the  technology  available  to  mitigate 
these  risks  through  effluent  control.  The 
Agency  also  recognizes  the  findings  of  the 
recent  study  of  the  biological  effects  of 
low  levels  of  ionizing  radiation  by  the 
Advisory  Committee  on  the  Biological 
Effects  of  Ionizing  Radiation  (BEIR 
Committee)  of  the  National  Academy 
of  Sciences — National  Research  Council. 
Two  of  the  principal  conclusions  of  the 
BEIR  Committee  were:  1)  that  current 
societal  needs  appear  to  be  achiev¬ 
able  . .  with  far  lower  average  exposure 
and  lower  genetic  and  somatic  risk  than 
permitted  by  the  current  Radiation  Pro¬ 
tection  Guide.  [Thus,]  to  this  extent,  the 
current  Guide  is  unnecessarily  high  . . 
and  2)  that  “Guidance  for  the  nuclear 
power  Industry  should  be  established 
on  the  basis  of  cost-benefit  analysis,  par¬ 
ticularly  taking  into  account  the  total 
biological  and  environmental  risks  of 


the  various  options  available  and  the 
cost-effectiveness  of  reducing  these 
rides.” 

For  the  purpose  of  setting  radiation 
protection  standards  the  most  prudent 
basis  for  relating  radiation  dose  to  its 
possible  impact  on  public  health  con¬ 
tinues  to  be  to  assume  that  a  potential 
for  health  effects  due  to  ionizing  radia¬ 
tion  exists  at  all  levels  of  exposure  and 
that  at  the  low  levels  of  exposure  char¬ 
acteristic  of  environmental  levels  of 
radiation  the  number  of  these  effects  will 
be  directly  proportional  to  the  dose  of 
radiation  received  (a  linear  non-thresh- 
old  dose-effect  relationship) .  Even  under 
these  assumptions,  tlie  range  of  estimates 
of  the  health  risks  associated  with  a 
given  level  of  exposure  derived  from  ex¬ 
isting  scientific  data  is  broad.  It  is  recog¬ 
nized  that  sufficient  data  are  not  now 
available  to  either  prove  or  disprove 
these  assumptions,  nor  is  there  any  rea¬ 
sonable  prospect  of  demonstrating  their 
validity  at  the  low  levels  of  expected  ex¬ 
posure  with  any  high  degree  of  certainty. 
However,  the  Agency  believes  that  ac¬ 
ceptance  of  the  above  prudent  assump¬ 
tions,  even  with  the  existence  of  large  un¬ 
certainties,  provides  a  sound  basis  for 
developing  environmental  radiation 
standards  which  provides  reasonable 
protection  of  the  public  health  and  do  so 
in  a  maimer  most  meaningful  for  public 
understanding  of  the  potential  impact  of 
the  nuclear  power  Industry.  Standards 
developed  on  this  basis  are  believed  to 
also  protect  the  overall  ecosystem,  since 
there  is  no  evidence  that  there  is  any 
biological  species  sensitive  enough  to 
warrant  a  greater  level  of  protection 
than  that  adequate  for  man. 

Radiological  protection  of  the  public 
from  nuclear  power  industry  operations 
has  been  based  to  date  on  guidance 
which  has  had  as  its  primary  focus  the 
general  limitation  of  dose  to  the  most  ex¬ 
posed  individual,  rather  than  limitation 
of  the  total  population  dose  from  any 
specific  type  of  activity.  The  proposed  ex¬ 
panded  development  of  the  nuclear 
power  industry  requires,  however,  the  use 
of  a  broader  environmental  perspective 
that  more  specifically  considers  the  po¬ 
tential  radiological  impact  on  human 
populations  of  radioactive  effluents  from 
this  industry,  rather  than  Just  that  on 
the  most  exposed  individual.  A  number 
of  long-lived  radionuclides  are  now  dis¬ 
charged  fr(»n  various  fuel  cycle  opera¬ 
tions  which  carry  a  potential  for  build¬ 
up  of  environmental  levels  and  irreversi¬ 
ble  commitments  for  exposure  of  popula¬ 
tions  that  may  persist  for  tens,  hundreds, 
or  thousands  of  years.  The  extent  of  the 
cumulative  population  doses  which  may 
occur  over  the  years  following  release  of 
such  radicmuclides  is  related  to  their 
rsuUoactlve  decay  times,  the  details  of 
their  dispersion  through  environmental 
media,  the  period  over  which  they  re¬ 
main  in  the  biosphere,  and  their  expo¬ 
sure  (both  internal  and  external)  of  in¬ 
dividuals  in  populations.  The  cumulative 
dose  resulting  from  releases  to  the  en¬ 
vironment  of  such  materials  can  be 
termed  an  “oivircMimental  dose  commit- 
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ment,"  and  quantitatively  expressed  in 
terms  of  the  number  of  person- rems  of 
dose  committed.  The  proposed  standards 
are  based,  to  the  extent  that  present 
knowledge  permits,  on  such  projections 
of  the  migration  of  radioactive  effluents 
tlu'ough  the  biosphere  and  estimates  of 
tlic  sum  of  potential  doses  to  present  and 
future  populations  during  that  migra¬ 
tion. 

Since  potential  effects  from  radiation 
exiwsure  are  assumed  to  occur  at  any 
level  of  exposure,  it  is  not  possible  to 
specify  solely  on  a  health  basis  an  ac¬ 
ceptable  level  of  radiation  exposure  for 
either  individuals  or  populations:  it  is 
necessary  to  balance  the  health  risks  as¬ 
sociated  with  any  level  of  exposure 
against  the  costs  of  achieving  that  level. 
In  developing  the  proposed  standards, 
EPA  has  carefully  considered,  in  addi¬ 
tion  to  potential  health  effects,  the  avail¬ 
able  information  on  the  effectiveness  and 
costs  of  various  means  of  reducing  radio¬ 
active  effluents,  and  therefore  potential 
health  effects,  from  fuel  cycle  operations. 
This  consideration  has  included  the  find¬ 
ings  of  the  AEC  and  the  NRC  with  re¬ 
spect  to  practicability  of  effluent  controls, 
as  well  as  EPA’s  own  continuing  cogni¬ 
zance  of  the  development,  operating  ex¬ 
perience,  and  costs  of  control  technology. 
Such  an  examination  made  it  possible  to 
propose  the  standards  at  levels  consistent 
with  the  capabilities  of  control  technol¬ 
ogy  and  at  a  cost  judged  by  the  Agency 
to  be  acceptable  to  society,  as  well  as 
reasonable  for  the  risk  reduction 
achieved.  Thus,  the  standards  generally 
represent  the  lowest  radiation  levels  at 
which  the  Agency  has  determined  that 
the  costs  of  control  are  justified  by  the 
reduction  in  health  risk.  The  Agency  has 
selected  the  cost-effectiveness  approach 
as  that  best  designed  to  strike  a  balance 
between  the  need  to  reduce  health  risks 
to  the  general  population  and  the  need 
for  nuclear  power.  Such  a  balance  is  nec¬ 
essary  in  part  because  there  is  no  sure 
way  to  guarantee  absolute  protection  of 
public  health  from  the  effects  of  a  non¬ 
threshold  pollutant,  such  as  radiation, 
other  than  by  prohibiting  outright  any 
emissions.  The  Agency  believes  that  such 
a  course  would  not  be  in  the  best  in¬ 
terests  of  society. 

The  total  population  impact  associated 
with  a  particular  level  of  effluent  control 
is  best  assessed  in  terms  of  dose  commit¬ 
ments  to  populations  measured  in  per¬ 
son -rems,  which  are  then  converted  into 
estimates  of  potential  health  Impact. 
However,  the  environmental  models  used 
for  deriving  these  assessments,  while  use¬ 
ful  for  making  estimates  of  potential 
health  impact,  are  not  considered  to  be 
so  well-defined  as  to  allow  standards  for 
populations  to  be  expressed  directly  in 
terms  requiring  their  explicit  use.  The 
Agency  believes  that  future  changes  and 
refinements  in  models,  and  thus  in  the 
person-rcm  assessments  upon  which 
these  standards  are  based,  will  occur  on 
a  continuing  basis.  The  standards  are 
therefore  not  proposed  directly  in  terms 
of  person-rems,  but  future  reviews  of 
their  adequacy  will  reflect  any  changes  in 


model-based  assessments  of  populatiCHi 
dose.  Standards  have  also  not  been  pro¬ 
posed  directly  in  terms  of  person-rems 
because  the  regulatory  implementation 
of  such  a  requirement  does  not  appear  to 
be  administratively  feasible  for  the  fuel 
cycle  imder  existing  widely  varying  geo¬ 
physical  and  demographic  conditions  and 
for  doses  that  may,  in  some  instances,  be 
delivered  over  indeterminately  long  pe¬ 
riods  of  time.  The  proposed  standards  are 
expressed  in  terms  of  1)  limits  on  in¬ 
dividual  doses  to  members  of  the  public 
and  2)  on  quantities  of  certain  long-lived 
radioactive  materials  in  the  general  en¬ 
vironment.  On  the  basis  of  its  assess¬ 
ments  of  the  health  risks  associated  with 
projected  annual  population  doses  and 
environmental  dose  commitments,  the 
Agency  has  concluded  that  these  two 
types  of  standards  are  the  most  appro¬ 
priate  choice  of  criteria  to  provide  ef¬ 
fective  limitation  of  the  potential  health 
impact  on  populations  of  short-lived  and 
long-lived  radioactive  materials,  respec¬ 
tively. 

Even  though  adequate  protection  of 
populations  considered  as  a  whole  may  be 
assured  by  standards  based  upon  the 
above  consideration  of  health  risks  and 
control  costs,  it  may  not  always  be  the 
case  that  adequate  protection  is  assured 
on  this  basis  to  some  individuals  in  these 
populations  who  reside  close  to  the  site 
boundaries  of  nuclear  facilities,  because 
of  the  distribution  characteristics  of  cer¬ 
tain  effluents.  Such  a  situation  is  possible 
in  the  case  of  thyroid  doses  due  to  re¬ 
leases  of  radioiodines  from  reactors  and 
fuel  reprocessing  facilities.  Although  the 
risk  from  such  doses  to  nearby  individ¬ 
uals  is  quite  small,  it  is  inequitable  to 
permit  doses  to  specific  individuals  that 
may  be  substantially  higher  than  those 
to  other  members  of  the  population  from 
other  radionuclides.  Additional  protec¬ 
tion  for  these  individuals  should  be  pro¬ 
vided  when  technology  or  other  proce¬ 
dures  are  available  for  minimizing  any 
additional  potential  risk  at  a  reasonable 
cost.  The  standards  proposed  to  limit 
doses  to  Individuals  reflect  this  addi¬ 
tional  requirement  where  it  is  appropri¬ 
ate  to  do  so. 

Technical  considdtations.  It  is  con¬ 
venient  to  consider  effects  of  radioactive 
materials  introduced  into  the  environ¬ 
ment  by  the  uranium  fuel  cycle  in  three 
categories.  Prior  to  the  occurrence  of 
nuclear  fission  at  the  reactor  only  na¬ 
turally  occurring  radioactive  materials 
are  present  In  fuel  cycle  operations.  This 
first  category  of  materials  consists 
principally  of  uranium,  thorium,  radium, 
and  radon  with  its  daughter  products. 
Radioactive  materials  introduced  to  the 
environment  from  facilities  for  milling, 
chemical  conversion,  isotopic  enrich¬ 
ment.  and  fabrication  of  fuel  from 
uranium  which  has  not  been  recycled 
are  limited  to  these  naturally  occurring 
radionuclides.  As  a  result  of  the  power- 
producing  fission  process  at  the  reactor 
a  large  number  of  new  radionuclides  are 
created  as  fission  or  activation  products. 
These  may  be  Introduced  into  the  gen¬ 
eral  environment  principally  by  reactors 


or  at  fuel  reprocessing  and  are  conveni¬ 
ently  categorized  as  either  long-lived  or 
short-lived  fission  and  activation  prod¬ 
ucts,  depending  upon  whether  their  half- 
lives  are  greater  than  or  less  than  one 
year.  Although  naturally  occurring  radio¬ 
nuclides  are  of  some  concern,  it  is  these 
fission  and  activation  products  which  are 
of  greatest  concern  from  the  point  of 
view  of  controlling  radiation  doses  to  the 
public  due  to  nuclear  power  operations. 

Standards  are  proposed  for  the  fuel 
cycle  in  two  major  categories.  The  pro¬ 
posed  standards  would  limit:  1)  the  an¬ 
nual  dose  equivalent  to  the  whole  body 
to  25  millirems,  to  the  thyroid  to  75  mil- 
lirems,  and  to  any  other  organ  to  25  mil¬ 
lirems;  and  2)  the  quantities  of  krypton- 
85.  iodine-129,  and  certain  long-lived 
transuranic  radionuclides  released  to  the 
environment  per  gigawatt-year  of  power 
produced  by  the  entire  fuel  cycle  to 
50,000  curies,  5  millicuries,  and  0.5  milli- 
curies,  respectively.  The  first  standards 
are  designed  to  limit  population  and  in¬ 
dividual  exposures  near  fuel  cycle  opera¬ 
tions  due  to  short-lived  fission-produced 
materials  and  naturally  occurring  mate¬ 
rials,  and  due  to  transportation  of  any 
radioactive  materials,  while  the  second 
specifically  addresses  potential  popula¬ 
tion  exposure  and  buildup  of  environ¬ 
mental  burdens  of  long-lived  materials. 

The  proposed  standard  for  annual 
whole  body  dose  to  any  individual  limits 
the  combined  internal  and  external  dose 
equivalent  from  gaseous  and  liquid  efflu¬ 
ents  as  w'ell  as  exposure  to  gamma  and 
neutron  radiation  originating  from  all 
operations  of  the  fuel  cycle  to  25  milli¬ 
rems.  Such  a  limit  is  readily  satisfied  at 
all  sites  for  which  fuel  cycle  facilities  are 
presently  projected  through  the  year 
1985  (including  any  potential  overlap  of 
doses  from  adjacent  sites)  by  levels  of 
control  that  are  cost-effective  for  the  re¬ 
duction  of  potential  risk  achieved;  Is  in 
accord  with  the  capabilities  of  controls 
anticipated  by  the  AEC  for  all  sites  for 
which  Environmental  Statements  have 
been  filed;  and,  on  the  basis  of  present 
operating  experience  at  existing  sites, 
can  be  readily  achieved  in  practice.  The 
combined  effect  of  any  combinations  of 
operations  at  the  same  location  that  are 
foreseeable  for  the  next  decade  or  so  was 
also  examined  and  is  judged  to  be  small, 
so  that  the  proposed  standards  can 
readily  be  satisfied  by  use  of  levels  of 
control  that  are  similar  to  those  required 
for  single  operations.  It  should  be  noted 
that  this  proposed  standard  for  maxi¬ 
mum  whole  body  dose,  which  is  higher 
than  that  proposed  by  the  AEC  as  guid¬ 
ance  for  design  objectives  for  light- 
water-cooled  reactors,  differs  fnnn  those 
objectives  in  that  it  applies  to  the  total 
dose  received  from  the  fuel  cycle  as  a 
whole  and  from  all  pathways.  Including 
gamma  radiation  from  onsite  locations. 
It  is  also  not  a  design  objective,  but  a 
standard  which  limits  doses  to  the  public 
under  conditions  of  actusd  normal  opera¬ 
tion. 

The  appropriate  level  for  a  standard 
limiting  the  maximum  annual  total  dose 
to  the  thyroid  of  individuals  is  not  easy 
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to  determine.  A  standard  for  maximum 
total  thyroid  dose  based  on  considera¬ 
tions  limited  to  the  same  criteria  as  for 
maximum  whole  body  dose  (cost-effec¬ 
tiveness  of  reduction  of  total  population 
impact  and  achievability)  would  permit 
imacceptably  high  doses  to  individuals 
near  scHne  site  boundaries.  The  proposed 
standard  of  75  millirems  per  year  to  the 
thyroid  has  therefore  been  chosen  to  re¬ 
flect  a  level  of  biological  risk  compara¬ 
ble,  to  the  extent  that  current  capability 
for  risk  estimation  permits,  to  that  rep¬ 
resented  by  the  standard  for  dose  to 
the  whole  body.  The  effluent  controls  re¬ 
quired  to  achieve  this  limit  have  been 
examined  extensively  by  EPA,  AEC,  and 
the  Industry,  particularly  In  regard  to 
the  AEC’s  proposed  Appendix  I  to  10 
CPR  50  for  light-water-cooled  reactors, 
and,  in  the  view  of  the  Agency,  this  level 
of  maximum  atmual  individual  dose  to 
the  thsrroid  can  be  achieved  at  reason¬ 
able  effort  and  cost. 

The  principal  potential  doses  to  in¬ 
ternal  organs  other  than  the  thyroid  are 
to  the  lung  via  Inhalation  of  airborne 
particulates  and  to  bone  due  to  inges¬ 
tion  via  water  and  other  pathways  of 
the  naturally  occurring  materials  proc¬ 
essed  in  the  several  components  of  the 
fuel  cycle  required  to  convert  uranium 
ore  into  reactor  fuel.  The  impact  on 
populations  due  to  effluents  from  these 
operations  is  generally  quite  small  (due 
to  their  predominately  remote  locations 
and  lack  of  widespread  dispersion), 
however,  significant  lung  doses  are  pos¬ 
sible  to  individuals  near  to  these  opera¬ 
tions,  particularly  in  the  case  of  mills 
and  (x>nversion  facilities.  The  use  of 
well-established,  efficient,  and  inexpen¬ 
sive  technology  for  the  retention  and 
control  of  particulate  effluents  can 
readily  achieve  the  levels  of  control  re¬ 
quired  to  meet  the  proposed  standard  of 
25  millirems  per  year  for  limiting  dose 
equivalent  to  the  internal  organs  (other 
than  thyroid)  of  individuals. 

Environmental  radiation  exposures 
from  transportation  operations  are  due 
to  (llrect  radiation.  Although  average 
radiation  doses  to  individuals  in  the  gen¬ 
eral  public  from  transportation  activi¬ 
ties  are  very  small,  situations  in  which 
individuals  could  receive  higher  doses 
may  reasonably  be  postulated.  It  is  recog¬ 
nized  that  exposures  due  to  transporta¬ 
tion  of  radioactive  materials  are  difficult 
to  assess  and  regulate  because  as  ship¬ 
ments  move  in  general  commerce  be¬ 
tween  sites  the  exposed  population  is 
constantly  changing.  Transportation  ac¬ 
tivities  should  be  conducted  with  every 
effort  made  to  maintain  doses  to  in¬ 
dividuals  as  low  as  reasonably  achieva¬ 
ble.  consistent  with  technical  and  eco¬ 
nomic  feasibility.  In  any  case,  the  maxi¬ 
mum  dose  to  any  meml^r  of  the  general 
public  due  to  uranium  fuel  cycle  opera¬ 
tions,  including  those  due  to  shipments 
of  radioactive  materials,  should  not  ex¬ 
ceed  the  proposed  standard  of  25  milli¬ 
rems  per  year  to  the  whole  body  of  an 
individual.  The  Agency  will  continue  to 
examine  potential  exposures  due  to 
transportation  (rf  radioactive  materials 


with  a  view  to  further  action,  if  neces¬ 
sary. 

Among  the  variety  of  long-lived  radio¬ 
nuclides  produced  in  the  fuel  cycle,  trit¬ 
ium,  carbon-14,  krypton-85,  lodlne-129, 
plutonium,  and  certain  other  long-lived 
transuranic  radionuclides  are  of  particu¬ 
lar  significance  as  environmental  pollut¬ 
ants.  Environmental  pathways  of  trit¬ 
ium,  carbon- 14,  and  krypton-85  are 
worldwide.  Even  though  the  balance  of 
the  above  radionuclides  may  not  rapidly 
become  widely  dispersed,  they  are  si^fl- 
cant  because  of  their  potential  for  ex¬ 
treme  persistence  in  environmental  path¬ 
ways,  possibly  for  thousands  of  years  for 
plutonium  and  other  transuranics,  and 
for  even  longer  periods  for  iodine-129. 

Because  of  their  high  toxicity  and  long 
half-lives,  the  cumulative  impact  of  re¬ 
leases  of  plutonium  and  other  transur¬ 
anics  to  the  environment  could  be  large. 
However,  due  to  very  large  uncertainties 
concerning  their  environmental  behavior 
over  long  periods  of  time,  as  well  as  a  lack 
of  definitive  information  concerning  the 
relationship  between  exposure  to  these 
materials  and  health  effects,  the  limits 
of  this  potential  impact  cannot  be  more 
than  roughly  estimated.  Therefore  pru¬ 
dence  dictates  that  the  environmental 
burden  of  these  materials  be  minimized 
to  the  lowest  levels  reasonably  achieva¬ 
ble.  Similarly,  although  its  toxicity  is  less 
than  that  of  the  alpha-emitting  transur¬ 
anics,  in  view  of  the  extreme  persistence 
of  iodine-129  (half-life  17  million  years) 
and  great  uncertainty  concerning  its  en¬ 
vironmental  behavior,  environmental  re¬ 
leases  of  this  isotope  should  be  also 
maintained  at  the  lowest  level  reasonably 
achievable.  The  prevention  of  unlimited 
discharges  of  krypton-85  to  the  environ¬ 
ment  from  fuel  cycle  operations  is  of  high 
priority  because  of  its  potential  for 
significant  long-term  public  health  Im¬ 
pact  over  the  entire  world.  Finally,  car¬ 
bon-14  and  tritium,  both  of  which 
rapidly  enter  worldwide  pathways  as 
gaseous  radioactive  materials,  are  of  par¬ 
ticular  concern  because  carbon  and 
hydrogen  are  principal  constituents  of 
the  chemical  structures  of  all  life  forms. 

These  long-lived  radionuclides  should 
only  be  discharged  to  the  environment 
after  careful  consideration  of  the  trade¬ 
offs  between  the  societal  benefits  of  the 
power  generated,  the  current  and  pro¬ 
jected  health  risks  to  populations,  and 
the  costs  and  effectiveness  of  methods 
available  to  limit  their  release.  Since  the 
anticipated  maximum  dose  to  any  single 
individual  from  any  of  these  materials  is 
very  small,  the  primary  concern  is  the 
cumulative  risk  to  population  groups  over 
long  periods  of  time.  For  this  reason,  it 
is  not  of  primary  importance  where  or 
when  in  the  fuel  cycle  any  such  materials 
are  released,  since  the  committed  im¬ 
pact  will  be  similar.  What  is  important  is 
to  assiure  that  any  permitted  discharge 
has  been  offset  by  a  beneficial  product, 
i.e.,  a  quantity  of  electricity,  and  that 
every  reasonable  effort  has  been  made  to 
minimize  it.  It  is  also  Important  to  as¬ 
sure  that  society  is  not  burdened  wMh 
unreasonable  exi>enditures  to  minimize 


these  risks  in  order  to  gain  the  necessary 
benefits  of  electric  power.  Fortunately 
the  vast  majority  of  potential  health  ef¬ 
fects  due  to  release  of  these  radionu¬ 
clides  can  be  avoided  at  a  reasonable 
cost.  The  Agency  estimates  the  cost  of 
implementing  the  prc^xised  standards  for 
these  long-lived  radioactive  materials  to 
be  less  than  $100,000  per  potential  case  of 
cancer,  leukemia,  or  serious  genetic  ef¬ 
fect  averted  (less  than  $75  per  person- 
rem).  In  view  of  the  above  coiisidera- 
tioris,  the  Agency  believes  that  the  pro¬ 
posed  standards,  which  limit  the  number 
of  curies  of  certain  of  these  radionuclides 
released  to  the  general  environment  for 
each  gigawatt-year  of  electricity  pro¬ 
duced  by  the  fuel  cycle,  represent  the 
most  reasonable  means  of  providing  re- 
quii’ed  protection  of  the  general  environ¬ 
ment  for  present  and  future  generations. 
The  standards  will  assure  that  any  en¬ 
vironmental  burdens  of  long-lived  'radio¬ 
active  materials  accumulate  only  as  the 
necessary  result  of  the  generation  of  an 
offsetting  quantity  of  electrical  energy. 

The  proix>sed  standards  for  long- 
lived  materials  fall  into  two  categories: 
those  which  can  be  achieved  using  cur¬ 
rently  available  methods  for  control  of 
environmental  releases,  and  those  that 
require  use  of  methods  that  have  been 
demonstrated  on  a  laboratory  or  larger 
scale,  but  have  not  yet  achieved  routine 
me.  In  the  former  case,  exemplifled  by 
the  standard  of  0.5  millicurles  per  giga¬ 
watt-year  for  plutoniiun  and  other  long- 
lived  alpha-emitting  transuranics,  the 
standard  limits  the  environmental  bur¬ 
den  to  the  lowest  level  reasonably 
achievable  ming  currently  available 
control  methods.  In  the  latter  case, 
that  of  the  proposed  standard  of  50,000 
curies  per  gigawatt-year  for  krypton-85 
and  5  millicuries  per  gigawatt-year  for 
iodine- 129,  these  limiting  levels  of  en¬ 
vironmental  burdens  are  not  those 
achievable  by  best  demonstrated  per¬ 
formance,  but  instead  by  minimum 
performance  reasonably  anticipated 
from  introduction  of  these  new  systems 
into  commercial  operations.  As  ex¬ 
perience  is  gained  with  the  ability  of 
the  indmtry  to  limit  fuel  cycle  releases 
of  these  materials  to  the  environment, 
it  may  be  appropriate  to  reconsider  the 
standards  limiting  the  maximum  envi- 
rcaimental  burdens  of  these  particular 
radionuclides. 

Similarly,  as  knowledge  becomes  avail¬ 
able  concerning  the  practicability  of  lim¬ 
iting  environmental  releases  of  tritium 
and  carbon-14,  the  appropriate  levels  of 
maximum  environmental  burdens  of 
these  radionuclides  due  to  fuel  cycle  op¬ 
erations  will  be  carefully  considered  by 
the  Agency.  However,  the  knowledge  base 
now  available  is  Inadequate  for  such  a 
determination,  and  no  standards  are 
presently  proposed  for  these  radionu¬ 
clides.  The  potential  for  a  long-term  im¬ 
pact  due  to  carbon-14  released  frcwn  fuel 
cycle  operations  was  not  recognized  im- 
til  the  Agency  considered  environmental 
dose  commitments  from  the  Industry  in 
the  coiu^  of  developing  these  standards; 
thus  consideration  of  methods  for  limlt- 
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ing  its  release  to  the  general  environment 
are  only  now  beginning.  Tritium  levds 
in  the  general  environment  from  fuel  cy¬ 
cle  operations  are  not  expected  to  become 
significant  until  the  late  1980’s,  and  de¬ 
velopment  programs  are  in  existence  for 
control  of  releases  of  this  radionuclide 
from  its  principal  source,  fuel  reprocess¬ 
ing  operations.  The  Agency  believes  that 
the  development  and  installation  of  con¬ 
trols  to  minimize  environmental  burdens 
of  both  carbon- 14  and  tritium  are  im¬ 
portant  objectives,  and  will  carefully  fol¬ 
low  the  development  of  new  knowledge 
concerning  both  the  impact  and  control¬ 
lability  of  these  radionuclides. 

To  allow  adequate  time  for  implement¬ 
ing  the  standards  for  krypton-85  and 
iodine-129  control,  Including  the  neces¬ 
sary  testing  and  analysis  required  prior 
to  licensing  of  these  control  systems,  the 
effective  date  is  proposed  as  January  1, 
1983.  Implementation  by  this  date  would 
result  in  control  of  these  releases  before 
any  substantial  potential  health  impact 
from  these  materials  due  to  uranium  fuel 
cycle  operations  can  occur  and  would.  In 
the  judgment  of  the  Agency,  provide 
adequate  protection  of  public  health 
thereafter. 

The  proposed  standard  for  maximum 
dose  to  organs  excludes  radon  and  its 
daughter  products.  Radon  is  released  as 
a  short-lived  (3.8  days  half-life)  inert 
gas,  mainly  from  tailings  piles  at  mills, 
and  produces  its  principal  potential  im¬ 
pact  through  deposition  of  its  daughter 
products  in  the  lung.  There  exists  con¬ 
siderable  uncertainty  about  the  public 
health  impact  of  existing  levels  of  radon 
in  the  atmosphere,  as  well  as  over  the 
best  method  for  management  of  new 
sources  of  radon  created  by  man’s  activi¬ 
ties,  which  remove  this  naturally  occur¬ 
ring  material  and  Its  precursors  from 
beneath  the  earth’s  protective  crust. 
Radon  levels  in  the  general  environment 
are  substantial  and  are  dominated  by 
natural  sources,  except  in  the  immediate 
vicinity  of  man-made  sources.  Exposures 
from  radon  and  its  daughters  have  previ¬ 
ously  been  the  subject  of  Federal  Radia¬ 
tion  Protection  Guidance,  in  the  case  of 
underground  uranium  miners  (FR  Doc. 
71-7210  and  FR  Doc.  71-9697),  and  of 
guidance  from  the  Surgeon  General,  in 
the  CEise  of  public  exix>sure  due  to  the  use 
of  uranium  mill  tailings  in  or  imder 
structures  occupied  by  members  of  the 
general  public  (“Use  of  Uranium  Mill 
Tailings  for  Construction  Purposes,’’ 
Hearings  before  the  Subcommittee  on 
Raw  Materials  of  the  Joint  Committee 
on  Atomic  Energy,  October  28-29,  1971, 
pp.  226-233).  The  Agency  has  concluded 
that  the  problems  associated  with  radon 
emissions  are  sufficiently  different  from 
those  of  other  radioactive  materials  as¬ 
sociated  with  the  fuel  cycle  to  warrant 
separate  consideration,  and  has  imder- 
way  an  independent  assessment  of  man¬ 
made  sources  of  rstdon  emissions  and 
their  management. 

Implementation  of  the  standards. 
These  proposed  standards  are  expected 
to  be  Implemented  for  the  various  com¬ 
ponents  of  the  uranium  fuel  cycle,  (q>er- 
ating  under  normal  conditions,  by  the 


Nuclear  Regulatory  Commission.  ’The 
mechanisms  by  which  these  standards 
are  achieved  wffi  be  a  matter  between  the 
NRC  and  the  Industries  that  are  licensed 
to  carry  out  various  uranium  fuel  cycle 
operations,  but.  In  general,  will  be  based 
on  regulations  and  guides  for  the  design 
and  operation  of  the  various  facilities. 
The  Agency  is  confident  that  these  pro¬ 
posed  standards  can  be  effectively  imple¬ 
mented  by  such  procedures. 

Current  rules  and  regulations  applica¬ 
ble  to  fuel  cycle  operations  generally  con¬ 
tain  provisions  which  have  the  effect  of 
limiting  doses  to  individuals,  thus  imple¬ 
mentation  of  the  proposed  standards  for 
maximum  doses  to  individuals  should  be 
straightforward.  Protection  of  the  public 
from  the  environmental  accumulation  of 
long-lived  radioactive  materials  may  re¬ 
quire  some  changes  in  regulatory  require¬ 
ments.  For  example,  this  standard  limit 
environmental  accumulations  of  certain 
radionuclides  associated  with  the  gen¬ 
eration  of  a  gigawatt-year  of  electrical 
energy,  which  is  generated  only  at  the 
power  reactor.  Since  other  operations  in 
the  cycle  which  do  not  generate  power 
are  more  likely  to  discharge  such  mate¬ 
rials,  it  may  be  necessary  for  the  regu¬ 
latory  agency  to  make  an  appropriate 
allocation  to  each  facility  and  to  deter¬ 
mine  the  emission  rates  required  to  sat¬ 
isfy  the  standard  for  the  entire  fuel  cycle. 
This  is  especially  the  case  for  a  radionu¬ 
clide  like  krypton-85  which  can  be  re¬ 
leased  either  at  reactors,  during  fuel  stor¬ 
age,  or  during  fuel  reprocessing.  The 
standards  do  not  specify  the  time,  loca¬ 
tion,  or  concentration  of  emissions  of 
long-lived  radionuclides.  Once  a  given 
quantity  of  electrical  power  has  been 
generated  the  specified  amount  of  the 
radionuclide  may  be  released  at  any  time 
and  at  any  rate  or  location  that  does  not 
exceed  the  individual  dose  limitations. 
Demonstration  of  compliance  with  the 
standard  requires  only  that  the  total 
quantity  of  electricity  generated  after  the 
effective  date  of  the  standards  be  re¬ 
corded  to  determine  the  maximum  quan¬ 
tity  of  these  long-lived  radionuclides  that 
may  eventually  be  released. 

The  Agency  recognizes  that  implemen¬ 
tation  of  the  standards  for  krypton-85 
and  Iodine-129  by  the  proposed  effective 
date  of  January  1,  1983,  will  require  suc¬ 
cessful  demonstration  of  control  tech¬ 
nology  for  commercial  use  that  Is  now  In 
advanced  stages  of  development.  ’The 
Agency,  as  stated  above.  Intends  to  re¬ 
view  all  of  these  standards  in  at  least  five 
year  Intervals.  If  substantial  difficulty 
should  develop  for  Implementing  the 
standards  for  krypton-85  and  iodine-129 
with  respect  to  the  proposed  levels,  facil¬ 
ity  safety,  or  cost,  the  Agency  will  give 
these  factors  careful  and  appropriate 
consideration  prior  to  the  effective  date. 

With  respect  to  operations  associated 
with  the  supply  of  electrical  power  It  Is 
Important  not  only  to  set  standards 
which  will  provide  satisfactory  public 
health  protection,  consistent  with  techr 
nlcal  and  economic  feasibility,  but  also 
to  minimize  societal  impacts  which  may 
occur  as  the  result  of  temporary  inter¬ 
ruptions  in  those  fuel  cycle  operations 


that  are  necessary  to  assure  the  orderly 
delivery  of  electric  power.  Such  a  two¬ 
fold  objective  requires  consideration  of 
the  question  whether  to  impose  stricter 
standards  which  achieve  lower  levels  of 
radiation  exposure  and  environmental 
burdens  of  long-lived  radioactive  mate¬ 
rials,  but  which  may  force  temporary 
shutdowns  w'hich  may  not  be  justified  on 
a  risk -benefit  basis  for  such  periods;  or 
to  establish  more  liberal  standards  which 
decrease  the  possibility  of  such  shut¬ 
downs,  but  may  be  overly  permissive 
with  respect  to  public  exposure  and  long¬ 
term  environmental  releases.  ’The  Agency 
has  attempted  to  avoid  this  dilemma  by 
proposing  standards  that  are  not  per¬ 
missive  with  respect  to  either  public  ex¬ 
posures  or  long-term  environmental  re¬ 
leases  and  at  the  same  time  providing  a 
variance  which  allows  the  standards  to 
be  temporarily  exceeded  under  unusual 
conditions.  ’The  use  of  such  variances  by 
the  regulatoi’y  agency  will  depend  to  a 
large  degree  upon  their  value  judgments 
concerning  the  necessity  of  the  fuel  cycle 
operation  concerned  to  a  region,  overall 
facility  safety,  and  the  possible  impact 
on  public  health.  The  proposed  variance 
provides  that  temporary  increases  above 
the  standards  for  normal  operations  are 
allowable  when  the  public  Interest  is 
served,  such  as  to  maintain  a  dependable 
source  of  continuous  power  or  during  a 
power  crisis.  The  Agency  anticipates  that 
the  need  to  use  such  variances  will  be  in¬ 
frequent  and  of  short  duration,  and  that 
the  overall  impact  on  population  and  in¬ 
dividual  radiation  doses  from  the  opera¬ 
tions  of  the  entire  fuel  cycle  will  be 
minimal. 

With  respect  to  regulatory  implemen¬ 
tation  of  the  flexibility  provided  by  this 
proposed  variance  provision,  the  Agency 
has  carefully  examined  the  guidance  for 
design  objectives  and  limiting  conditions 
for  operation  of  light-water-cooled  nu¬ 
clear  power  reactors  as  set  forth  recently 
by  the  NRC  in  Appendix  I  to  10  CFR  50. 
It  is  the  view  of  the  Agency  that  this 
guidance  for  reactors  will  provide  an 
appropriate  and  satisfactory  implemen¬ 
tation  of  these  proposed  environmental 
radiation  standards  for  the  uranium  fuel 
cycle  with  respect  to  light-water-cooled 
nuclear  reactors  utilizing  uranium  fuel. 
The  various  monitoring  and  reporting 
procedures  required  by  the  AEC  in  the 
past  and  supplemented  by  Appendix  I 
are  expected  to  provide  continuing  in¬ 
formation  sufficient  to  determine  that 
these  standards  are  being  satisfied  dur¬ 
ing  the  course  of  normal  operations  of 
the  fuel  cycle. 

Although  the  Agency  has  attempted  to 
limit  the  effect  of  radioactive  discharges 
from  the  fuel  cycle  on  populations  and 
on  individuals  through  these  proposed 
standards,  it  has  not  attempted  to  specify 
constraints  on  the  selection  of  sites  for 
fuel  cycle  facilities,  even  though  the 
Agency  recognizes  that  siting  is  an  im¬ 
portant  factor  which  affects  the  poten¬ 
tial  health  impact  of  most  planned  re¬ 
leases  from  operations  in  the  fuel  cycle. 
’The  standards  were  developed,  however, 
on  the  assumption  that  sound  siting 
practices  will  continue  to  be  promoted 
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as  in  the  past  and  that  facility  planners 
will  utilize  remote  sites  with  low  pecula¬ 
tion  densities  to  the  maximum  extent 
feasible. 

The  Agency  has  also  considered  the 
need  for  special  provisions  for  single 
sites  containing  large  numbers  of  facili¬ 
ties,  of  single  or  mixed  types,  as  exempli¬ 
fied  by  the  “nuclear  park”  concept. 
Present  construction  projections  by 
utilities  indicate  thdt  no  such  sites  are 
likely  to  be  operational  during  the  next 
ten  years.  In  view  of  the  need  to  ac¬ 
cumulate  operating  experience  for  the 
new  large  individual  facilities  now  under 
construction  and  the  intent  of  the 
Agency  to  review  these  standards  at  rea¬ 
sonable  Intervals  in  the  future,  it  is  cem- 
sidered  premature  and  unnecessary  to 
predicate  these  standards  on  any  siting 
configurations  postulated  for  the  next 
decade  and  beyond.  The  Agency  will  con¬ 
sider  changes  in  these  standards  based 
on  such  considerations  when  they  are 
needed  and  Justified  by  experience. 

It  is  the  conclusion  of  the  Agency  that 
implementation  of  the  proposed  stand¬ 
ard  for  normal  operations  of  the  nuclear 
power  industry  based  on  the  uranlrun 
fuel  cycle  will  provide  society  protection 
of  its  environment  and  the  health  of  its 
citizens  and  that  this  protection  is  ob¬ 
tained  without  placing  unreasonable  fi¬ 
nancial  burdens  upon  society.  In  this 
context,  these  standards  are  responsive 
to  the  President’s  energy  messages  of 
June  4,  1971,  and  AprU  18.  1973,  which 
challenged  the  Nation  to  the  twin  ob¬ 
jectives  of  developing  sufiSclent  new  en¬ 
ergy  resources  while  providing  adequate 
protection  for  public  health  and  the 
environment. 

Request  for  comments.  Notice  is  here¬ 
by  given  that  pursuant  to  the  Atomic 
Energy  Act  of  1954,  as  amended,  and  Re¬ 
organization  Plan  No.  3  of  1970  (FR  Doc. 
70-13374),  adoption  of  Part  190  of  Title 
40  of  the  Code  of  Federal  Regulations  is 
proposed  as  set  forth  below.  All  inter¬ 
est^  persons  who  wish  to  submit  ccMn- 
ments  or  suggestions  in  connection  with 
this  proposed  rulemaking  are  Invited  to 
send  them  to  the  Director,  Criteria  and 
Standards  Division  (AW-560),  Office  of 
Radiation  Programs,  Environmental  Pro¬ 
tection  Agency,  Washington,  D.C.  20460, 
on  or  before  July  28,  1975.  Within  this 
same  time  period,  interested  parties  are 
also  invited  to  Indicate  their  desire  to 
participate  in  a  public  hearing  on  the 
proposed  rulemaking  to  be  scheduled 
after  the  comment  period  ends.  Com¬ 
ments  and  suggestions  received  after 
July  28,  1975  period  will  be  consid¬ 
ered  if  it  is  practical  to  do  so,  but 
such  assurance  can  only  be  given  for 
comments  filed  within  the  period 
specified.  Single  copies  of  a  Draft 
Environmental  Statement  for  the  pro¬ 
posed  standards  and  a  technical  report 
entitled  “Environmental  Analysis  of  the 
Uranium  Fuel  Cycle”  are  available  upon 
request  at  the  above  address.  The  above- 
mentioned  technical  dociunents  and 


comments  received  in  response  to  this  no¬ 
tice,  as  well  as  comments  received  in  re¬ 
sponse  to  the  Agency’s  advance  notice  of 
this  proposed  rulemaking  published  on 
May  10,  1974,  and  the  Agency’s  response 
to  these  comments,  constitute  pajt  of 
the  background  for  this  rulemaking  and 
may  be  examined  in  the  Agency’s  Free¬ 
dom  of  Information  Office,  401  M  Street, 
SW.,  Washington,  D.C,  20460. 

Dated:  May  23, 1975. 

Russell  E.  Train, 
Administrator. 

A  new  Part  190  is  proposed  to  be  added 
to  ’Title  40,  Code  of  Federal  Regulations, 
as  follows: 

PART  190— ENVIRONMENTAL  RADIATION 

PROTECTION  STANDARDS  FOR  NU¬ 
CLEAR  POWER  OPERATIONS 

Subpart  A — General  Provisions 

Sec. 

190.01  Applicability. 

190.02  Definitions. 

Subpart  B — Environmental  Standards  for  the 
Uranium  Fuel  Cycle 

190.10  Standards  for  normal  operations. 

190.11  Variance  for  unusual  operations. 

190.12  Effective  date. 

Authobity:  Atmnlc  Energy  Act  of  1964,  as 
amended;  and  Reorganization  Plan  No.  3  of 
1970. 

Subpart  A— General  Provisions 
§  190.01  Applicability. 

The  provisions  of  this  part  apply  to 
rswiiation  doses  received  by  members  of 
the  public  in  the  general  environment 
and  to  radioactive  materials  Introduced 
into  the  general  environment  as  the  re¬ 
sult  of  operations  which  are  part  of  a 
nuclear  fuel  cycle. 

§  190.02  Definitions. 

(a)  “Nuclear  fuel  cycle”  means  the 
operations  defined  to  be  associated  with 
the  production  of  electrical  power  for 
public  use  by  any  fuel  cycle  through 
utilization  of  nuclear  energy. 

(b)  “Uranium  fuel  cycle”  means  all 
facilities  conducting  the  operations  of 
milling  of  uranium  ore,  chemical  con¬ 
version  of  uranium,  isotopic  enrichment 
of  tnanium,  fabrication  of  uranium  fuel, 
generation  of  electricity  by  a  light- water- 
cooled  nuclear  power  plant  using  ura¬ 
nium  fuel,  reprocessing  of  spent  uranium 
fuel,  and  transportation  of  any  radio¬ 
active  material  in  support  of  these  oper¬ 
ations,  to  the  extent  that  these  support 
commercial  electrical  power  production 
utilizing  nuclear  energy,  but  excludes 
mining  operations  and  the  reuse  of  re¬ 
covered  non-uranium  fissile  products  of 
the  cycle. 

(c)  “General  environment”  means  the 
total  terrestrial,  atmospheric  and  aquatic 
environments  outside  sites  upon  which 
any  operation  which  is  part  of  a  nuclear 
fuel  cycle  is  conducted. 

(d)  “Site”  means  any  location,  con¬ 
tained  within  a  boundary  across  which 
ingress  or  egress  of  members  of  the  gen¬ 
eral  public  is  controlled  by  the  person 
conducting  activities  therein,  on  which  is 
conducted  one  or  more  operations 
covered  by  this  part. 


(e)  “Radiation”  means  any  or  all  of 
the  following:  alpha,  beta,  gamma,  or 
X  rays;  neutrons;  and  high-energy  elec¬ 
trons,  protons,  or  other  atomic  particles; 
but  not  sound  or  radio  waves,  nor  visible. 
Infrared,  or  ultraviolet  light. 

(f)  “Radioactive  material”  means  any 
material  which  emits  radiation. 

(g)  “Uranium  ore”  is  any  ore  which 
contains  one-twentieth  of  one  percent 
(0.05  percent)  or  more  of  uranium  by 
weight. 

(h)  “Curie”  (Ci)  means  that  quantity 
of  radioactive  material  producing  37 
billion  nuclear  transformations  per  sec¬ 
ond.  (One  mlllicurie  (mCi)  =0.001  Cl.) 

(i)  “Dose  equivalent”  means  the  prod¬ 
uct  of  absorbed  dose  and  appropriate 
factors  to  account  for  differences  in  bio¬ 
logical  effectiveness  due  to  the  quality 
of  radiation  and  its  spatial  distribution 
in  the  body.  The  luiit  of  dose  equivalent 
is  the  “rem.”  (One  millirem  (mrem) 
=0.001  rem.) 

(j)  “Organ”  means  any  human  organ 
exclusive  of  the  dermis,  the  epidermis, 
or  the  cornea. 

(k)  “Gigawatt-year”  refers  to  the 
quantity  of  electrical  energy  produced  at 
the  busbar  of  a  generating  station.  A 
gigawatt  is  equal  to  one  billion  watts. 
A  gigawatt-year  is  equivalent  to  the 
amount  of  energy  output  represented  by 
an  average  electric  power  level  of  one 
gigawatt  sustained  for  one  year. 

(l)  “Member  of  the  public”  means 
any  individual  that  can  receive  a  radia¬ 
tion  dose  in  the  general  environment, 
whether  he  may  or  may  not  also  be 
exposed  to  radiation  in  an  occupation 
associated  with  a  nuclear  fuel  cycle. 
However,  an  individual  is  not  considered 
a  member  of  the  public  during  any  period 
in  which  he  is  engaged  in  carrying  out 
any  operation  which  is  part  of  a  nuclear 
fuel  cycle. 

(m)  “Regulatory  agency”  means  the 
government  agency  responsible  for  issu¬ 
ing  regulations  governing  the  use  6f 
sources  of  radiation  or  radioactive  mate¬ 
rials  or  emissions  therefrom  and  carrying 
out  inspection  and  enforcement  activities 
to  assure  compliance  with  such  regula¬ 
tions. 

Subpart  B — Environmental  Standards  for 
the  Uranium  Fuel  Cycle 

§  190.10  Slandanl*)  for  normal  opera¬ 
tions. 

(a)  The  annual  dose  equivalent  shall 
not  exceed  25  millirems  to  the  whole 
body,  75  millirems  to  the  thyroid,  and  25 
millirems  to  any  other  organ  of  any 
member  of  the  public  as  the  result  of 
exposure  to  planned  discharges  of  radio¬ 
active  materials,  radon  and  its  daughters 
excepted,  to  the  general  environment 
from  uranium  fuel  cycle  operations  and 
radiation  from  these  operations. 

(b)  The  total  quantity  of  radioactive 
materials  entering  the  general  environ¬ 
ment  from  the  entire  uranium  fuel  cycle, 
per  gigawatt-year  of  electrical  energy 
produced  by  the  fuel  cycle,  shall  contain 
less  than  50,000  curies  of  krypton-85.  5 
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miUicuries  of  Iodine- 129,  and  0.5  mllll- 
curies  c(Hnblned  of  plutonlum-239  and 
other  alpha-emitting  transuranic  radio¬ 
nuclides  with  half-lifes  greater  than  one 
year. 

§  190.11  Variance  for  unusual  opera- 
tiona. 

The  standards  specified  in  1 190.10 
may  be  exceeded  if: 


(a)  The  regiilatory  agency  has  granted 
a  variance  based  upon  its  determination 
that  a  temporary  and  unusual  operating 
condition  exists  and  continued  operatlpn 
is  necessary  to  protect  the  overall  societal 
Interest  with  respect  to  the  orderly  de¬ 
livery  of  electrical  power,  and 

(b)  Information  delineating  the  na¬ 
ture  and  basis  of  the  variance  is  made 
a  matter  of  public  record. 


§  190.12  Effective  date. 

(a)  The  standards  in  this  Subpart,  ex¬ 
cepting  those  for  krypton-85  and  lodlne- 
129,  shall  be  effective  24  months  from  the 
promulgation  date  of  this  rule. 

(b)  The  standards  for  krypton-85  and 
iodine-129  shall  be  effective  January  1, 
1983. 
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Just  Rel eased 


CODE  OF  FEDERAL  REGULATIONS 

(Revised  as  of  January  1,  1975) 
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[A  Cumulative  checklist  of  CFR  issuances  for  1975  appears  in  the  first  issue 
of  the  Federal  Register  each  month  under  Title  11 
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